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THE VOICE OF AMERICA PRESENTS ... SCIENCE NOTEBOOK ... 
A SUMMARY OF EVENTS IN SCIENCE, MEDICINE AND TECHNOLOGY. 
EACH WEEK AT THIS TIME, WE BRING YOU REPORTS ON 
DEVELOPMENTS THAT HAY AFFECT OUR DAILY LIVES. 


WITH THE FIRST STORY, HERE IS YOUR SCIENCE EDITOR 


(NEW KIND OF PHOTOSYNTHESIS -- 3-2996 -- DOSA) 


AMERICAN SCIENTISTS HAVE MADE A NEW! DISCOVERY OF THE WAY 
NATURE CONVERTS SUNSHINE INTO ENERGY. HERE IS 


WITH A REPORT. 


EVERY FARMER OR GARDENER KNOWS THAT HIS PLANTS NEED SUNSHINE 
TO GROW AND THRIVE. NATURE HAS PROVIDED A WONDERFUL 
MECHANISIi, CALLED PHOTOSYNTHESIS, TO CONVERT THE SUNLIGHT 
INTO CHEMICAL ENERGY AND FOOD. IT IS THE GREEN STUFF 

IN THE PLANTS ~= CHLOROPHYLL -- THAT DOES THE CONVERSION. 

IN FACT, IT'S WORTH NOTING -- IN THIS AGE OF SEEKING WAYS 
TO MAKE USE OF SOLAR ENERGY -- THAT CHLOROPHYLL IS THE 


ORIGINAL SOLAR ENERGY CONVERSION DEVICE. 


SCIENTISTS, LOOKING FOR NEW WAYS TO CAPTURE SOLAR ENERGY, 
FOUND IN A HUMBLE BACTERIUM A PROTEIN MOLECULE WHICH 
TURNS SUNLIGHT INTO ELECTRICITY. THE BACTERIUM IS 

CALLED HALOBACTERIUM HALOBIUM AND THE NAME OF THE MOLECULE 
IS BACTERIORHODOPSIN. IT WAS DISCOVERED BY DOCTOR 
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WALTHER STOECKENIUS AT ROCKEFELLER UNIVERSITY IN NEW 


YORK, 


DOCTOR STOECKENIUS LATER CECATIE PROFESSOR AT THE UNIVERSITY 
OF CALIFORNIA IN SAN FRANCISCO. THERE HE CONTINUED HIS 
RESEARCH IN COOPERATION WITH SCIENTISTS AT THE U.S. 

SPACE AGENCY'S HEARSY AMES RESEARCH CENTER. THEIR 

STUDY OF THE PROTEIN MOLECULE GAVE NEW INSIGHT INTO 


BASIC LIFE PROCESSES. 


THE PURPLE MOLECULE -- NOT GREEN LIKE CHLOROPHYLL -- 
FUNCTIONS LIKE A TINY PUiP, DRIVEN BY THE SUNLIGHT, 
THE LITTLE PUMP HOVES ELECTRICALLY-CHARGED HYDROGEN 
PROTONS ACROSS A CELL MEMBRANE. THIS PROCESS GENERATES 


VERY SMALL AMOUNTS OF ELECTRICAL ENERGY. 


SCIENTISTS SAY THAT DISCOVERY OF THE UNIQUE PHOTOSYNTHESIS 
ABILITY OF THE PURPLE BACTERIUM COULD EVENTUALLY LEAD 

TO GENERATION OF ELECTRICITY FROM SUNSHINE, IT HAY 

HAVE APPLICATIONS IN MEDICINE TOO. FOR EXAMPLE, 

THE MOLECULE IS CHEMICALLY SIMILAR TO THE COMPONENT 

OF THE HUNAN EYE WHICH MAKES IT POSSIBLE FOR US TO 

SEE PURPLE COLOR. THE PURPLE BACTERIUM THUS TiAY HELP US 
SETTER UNDERSTAND THE WAY WE SEE THINGS. AND, FOR THE 
CELL BIOLOGIST IT WILL SHOW! HOW ALL LIVING CELLS GO ABOUT 


STORIIG ENERGY. 


A PRACTICAL APPLICATION OF THE DISCOVERY MAY LEAD TO 


IMPROVED WAYS OF REMOVING SALT FROM SEAWATER. 
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VOICE: 
CCONT'D) THE PURPLE BACTERIUM LIVES It! GREAT ABUNDANCE IN THE 


MEDITERRANEAN REGION. ANOTHER OF ITS HABITATS IS THE 


LARGE SALTVATER PONDS ALONG SAN FRANCISCO BAY IN 
CALIFORNIA, 


CPROTEIN POPSICLE -- 3-2996 ~- BERCUN/DOSA) 


EDITOR: HOW TO PROVIDE NOURISHMENT FOR PEOPLE WHO ARE IN TOO MUCH 
OF A HURRY TO EAT BREAKFAST? ONE TASTY ANSWER HAS BEEN 
FOUND AT THE UNIVERSITY OF FLORIDA, AS COREY BERCUN REPORTS 


FROM GAINESVILLE ... 


VOICE: DOCTOR ROBERT CADE, A PROFESSOR OF MEDICINE, HAS BEEN 
WORRIED ABOUT THE NUTRITIONAL WELL-BEING OF PEOPLE -- 
ALMOST ONE-THIRD OF ALL AMERICANS -- WHO TAKE ONLY COFFEE 
OR A GLASS OF ORANGE JUICE FOR BREAKFAST. SOilE YEARS 
AGO THE PROFESSOR CONCOCTED A NUTRITIOUS BEVERAGE, CALLED 
"GATORADE," WHICH PROVIDES ATHLETES WITH A HEASURE OF 
EXTRA ENERGY. THE SUCCESS OF GATORADE PROMPTED HII! TO 
DEVELOP A BREAKFAST SUDSTITUTE FOR PEOPLE WHO SKIP 
BREAKFAST SO THAT THEY }1AY SLEEP A FEW MINUTES LONGER 


IN THE MORNING. 


THE BREAKFAST DRINK ORIGINALLY DEVELOPED 6Y DOCTOR CADE 
EIGHT YEARS AGO, WAS A BLEND OF PROTEINS AND ORANGE 
JUICE. IT WAS TASTY AND HUTRITIOUS ALL RIGHT, BUT 

WAS MUCH TOO THICK, ESPECIALLY FOR PEOPLE USED TO 
QUICKLY POURING DOWN THEIR THROATS AN ORANGE JUICE 


OR A CUP OF COFFEE. THE PROFESSOR SOLVED THAT PROBLEM} 
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GY FREEZING THE BEVERAGE INTO A POPSICLE CFROZEN SHERBERT 
ON A STICK). 


THE RESULT WAS A SOLIDLY FROZEN BAR OF ORANGE JUICE, 
REINFORCED WITH FORTY-FOUR GRAMS OF PROTEIN, CALCIUM, 
PHOSPHORUS, IRON, AS WELL AS Atl ASSORTHENT OF VITAMINS. 
THE BAR CONTAINS ABOUT EIGHTY CALORIES AND MEETS ONE- 
TENTH OF THE DAILY NUTRITIONAL REQUIREMENTS FOR ADULTS, 


OR OHE-THIRD OF THOSE REQUIREMENTS FOR CHILDREN. 


ORDINARY POPSICLES ARE USUALLY MADE OF ICE WITH 

FRUIT FLAVORING, AND THEY MELT ALHOST AS SOON AS 
REMOVED FROM THE FREEZER. GUT DOCTOR CADE'S POPSICLE 
REMAINS SOLID, DOES HOT HiELT IN THE HAND FOR UP TO 
HALF-AN-HOUR BECAUSE THE CONCENTRATED PROTEIN GIVES IT 


A CREAMY CONSISTENCY. 


THE FROZEN BREAKFAST BAR IS POPULAR AMONG ADULTS AND 
CHILDREN ALIKE, THE UNIVERSITY OF FLORIDA HOSPITAL SERVES 
IT TO PATIENTS WHO MUST BE ON A LIQUID DIET FOLLOWING 
SURGERY. IT IS ALREADY SOLD IN A NUMBER OF FLORIDA SCHOOLS, 
AND, ACCORDING TO DOCTOR CADE, HIS BREAKFAST BAR WILL 
SOON BE AVAILACLE IN A SEVERAL OTHER FLAVORS BESIDES 
ORANGE. 
estas eet 

CCEHENT FROM RICE -- 372996 -- DOSA) 
RICE IS ONE OF THE MOST IMPORTANT FOOD GRAINS OF THE 
WORLD. IT IS ABOUT TO BECOME A CONSTRUCTION MATERIAL 


AS WELL. HAS DETAILS. 


———— — ————— 
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CIVIL ENGINEERING RESEARCHERS AT PENNSYLVANIA STATE 
UNIVERSITY HAVE FOUND A WAY TO FEED PEOPLE WITH RICE AND 
USE THE PREVIOUSLY USELESS RICE HULLS TO MAKE CEMENT. 
THEIR FINDING COULD HAVE MAJOR IMPLICATIONS, ESPECIALLY 
IN THE DEVELOPING COUNTRIES WHERE CONSTRUCTION 


MATERIALS MAY BE IN SHORT SUPPLY, 


PROFESSOR PHILIP CADY AND ONE OF HIS STUDENTS, PAUL 
GRONEY, HAVE FOUND THAT SILICA == A HAJOR INGREDIENT IN 
ONE TYPE OF CEHENT -- CAN BE OBTAINED FROM BURNING 

RICE HULLS, THEY HAVE DISCOVERED THAT AS MUCH AS 
NINETY=FIVE PERCENT OF THE RICE HULL'S ASH IS SILICA, 
THIS ASH, MIXED WITH LINE, RESULTS IN CEMENT WHICH MAY 
NOT BE STRONG ENOUGH FOR THE CONSTRUCTION OF LARGE 


BUILDINGS BUT IS SUITABLE FOR ERECTING FAMILY HOMES. 


THE PENNSYLVANIA RESEARCHERS SAY THEIR DISCOVERY 

PROMISES OTHER BENEFITS, TOO, SESIDE YIELDING A 

VALUABLE CONSTRUCTION MATERIAL, IT COULD HELP 

START SMALL-SCALE INDUSTRIES I}! THE RICE-GROWING 

REGIONS OF MANY DEVELOPING NATIONS. AND IT WOULD 

ALSO BRING AN IMPORTANT ENVIRONMENTAL BENEFIT. THE 

RICE PRODUCERS MUST SPEND LARGE AMOUNTS OF MONEY TO DISPOSE 
OF THE USELESS RICE HULLS. BURNING AND TURNING 

THE HULLS INTO CEMENT WOULD NOT ONLY SOLVE THE DISPOSAL 
PROBLEM BUT ALSO GENERATE ADDITIONAL INCONE. 


RRRKK 
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CSTERILE BLOOD TRA:'SFER -~ 35-2996 ~- RICHARDS) 


EDITOR: ANOTHER EARTHLY APPLICATION OF SPACE TECHNOLOGY HAS 


BECN REPORTED FROi1 CALIFORNIA, HERE IS 


WITH THE STORY. 


VOICE: SPACECRAFT GOING TO OTHER PLAWETS, SUCH AS THE U-S VIKING 
PROBES ON THEIR WAY TO ARS, MUST BE CAREFULLY 
STERILIZED. OTHERWISE THEY HIGHT CONTAMINATE THE 


PLANET'S EHVIRONAENT WITH ORGANISMS FROM EARTH, 


THE STERILIZATION TECHNIQUE DEVELOPED TO KILL THE BACTERIA 
WITHOUT DAMAGING THE DELICATE INSTRUMENTS OF THE 
SPACECRAFT IS BEING USED NOW TO ASSURE THE PURITY OF 
ANOTHE® PRECIOUS COMMODITY, HUMA!! BLOOD. SCIENTISTS AND 
ENGINEERS AT THE U.S. SPACE AGENCY'S JET PROPULSION 
LABORATORY IN PASADENA, CALIFORNIA, HAVE DEVELOPED 

A STERILE WAY OF TRANSFERRING BLOOD FROM ONE CONTAINER 


TO ANOTHER. 


IN SLOOD BANKS, IMERE FROZEN HUMAN BLOOD IS STORED, IT 

IS NECESSARY TO THAW THE BLOOD TO MOVE IT BETWEEN CONTAINERS. 
IT HAS CEEN ALMOST IMPOSSIGLE TO MAINTAIN THE 

STERILITY OF THE BLOOD UNDER THOSE CIRCUHSTANCES AND 

THE CONTANINATED BLOOD CUULD WNC LONGER BE GIVEN TO 


PATIENTS. 


THE NEW SYSTEI! INVOLVES A HEAT FUSION PROCESS THAT 
KILLS ANY BACTERIA THAT iiAY BE PRESENT IN THE TUBES 


CONNECTING TWO SLOOD STORAGE CONTAINERS. TWO DOUBLE~ 


SCIENCE NOTEBOOK NO. 80 PAGE 7 


VOICE: 
CCONT'D) WALLED TUBES ARE FUSED TOGETHER AND STERILIZED BY 


HEAT. THE OUTER PORTION OF THE TUSES AND THEIR FLAT 
CONNECTING LINKS ARE IIADE OF POLYVINYL CHLORIDE, A 
COMMON PLASTIC MATERIAL. THE INSIDES OF THE TUBES 
WHICH COME IN DIRECT CONTACT WITH THE BLOOD, ARE 


COVERED WITH A HEAT-RESISTANT LINING. 


ONCE THE CONNECTING TUBES ARE LINKED TOGETHER, HEAT OF 
TWO-HUNDRED DEGREES CELSIUS IS APPLIED TO THE 
CONNECTING LINKS. THE HEAT LITERALLY FUSES THEM 
TOGETHER, PREVENTING ANY BACTERIA FROM REACHING THE 
BLOOD, AND KILLING GACTERIA THAT MAY HAVE BEEN PRESENT 


IN THE TUBES, 


THE ENTIRE OPERATION TAKES LESS THAN ONE MINUTE. 

AND TESTS SHOW THAT THE HEAT STERILIZATION ELIMINATES 
ALL BUT ONE-THOUSANDTH OF A PERCENT OF ALL CONTAHINATION. 
IN OTHER WORDS, THE SPACE-AGE BLOOD-TRANSFER SYSTEM 


ASSURES PRACTICALLY TOTAL STERILITY. 


CSAFEGUARDING PLUTONIUN -- 3-2996 -- DOSA) 
EDITOR: MUCH OF THE CURRENT DEBATE ABOUT NUCLEAR POWER PRODUCTION 
IN THE UNITED STATES IS CENTERED ON THE SAFEGUARDING 
OF RADIOACTIVE WASTE PRODUCTS, SUCH AS PLUTONIUM, 
WHICH COULD BE USED TO MAKE ATOMIC BOHBS. 


——— 


HAS A REPORT. 
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VOICE: "TECHNOLOGY REVIEW," THE MAGAZINE OF THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY, IiAS PUBLISHED AN ARTICLE BY DAVID 
SALISBURY ASOUT A MOST UNUSUAL VEHICLE. IT IS A LARGE TRUCK, 
AT FIRST GLANCE, IT LOOKS RATHER ORDINARY, BUT A CLOSER 


LOOK REVEALS THAT IT IS A VERY SPECIAL MACHINE. 


THE TRUCK WAS SPECIALLY DESIGNED AND BUILT TO TRANSPORT 
PLUTONIUM WITH AS MUCH SECURITY AS HUMAN INGENUITY COULD 
DEVISE. ITS WALLS WERE MADE OF SECRET NEW MATERIALS 
CAPACLE OF RESISTING ANY PENETRATION FROM THE OUTSIDE, 
ITS CARGO DOORS ARE CONSTRUCTED OF INTERLOCKING LAYERS 
SO THAT THEY CANNOT BE RENOVYED EVEN IF THE OUTSIDE 


HINGES ARE CUT. 


THE DOOR IS SECURED BY AN ELECTRONIC LOCK, WITH NO 

LESS THAN ONE-IIILLION COMBINATIONS. THE ORIVER, 

FOR HIS O'lt] SAFETY, DOES HlOT KNOW THE COMBINATION, 

IF SOMEBODY TRIED TO KiIUVACK THE ARMORED TRUCK, THE 
ORIVER COULD PULL A PANIC LEVER. ONCE HE DCES THAT AND 
THE TRUCK SLOWS DOWN BELOW A CERTAIN SPEED, ITS 

WHEELS LOCK PERMANENTLY. SO WOULD-BE THIEVES COULD 
NOT DRIVE IT AWAY, AND AT THE SAME TINE, THE TRUCK'S 


RADIO WOULD BEGIN BROADCASTING AN ALARM SIGNAL. 


{HILE THE TRUCK IS TRAVELING WITH ITS DANGEROUS CARGO, 
THE DRIVER MAINTAINS RADIO CONTACT WITH A CONTROL 
CENTER. THE HEXT PHASE IN GUARANTEEING SECURITY 

MAY WELL BE THE ESTABLISHMENT OF AN AUTONATIC LINK 
WITH A COMMUNICATIONS SATELLITE WHICH WOULD CONSTANTLY 


MONITOR AND REPORT THE TRUCK'S WHEREABOUTS. 
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ATOMIC EXPERTS SAY THAT TRANSPORTATION IS THE WEAKEST 
LINK IM THE SECURITY OF NUCLEAR MATERIALS, THE 

NEW ARMORED TRUCK, DESIGNED BY THE U.S. ENERGY RESEARCH 
AND DEVELOPMENT ADMINISTRATION'S SANDIA LABORATORIES IN 
NEW MEXICO, MAKES THAT LINK MUCH STRONGER. 


BRA 


THIS HAS BEEN SCIENCE NOTEBOOK ... A SUMMARY OF EVENTS 


IN SCIENCE, MEDICINE AND TECHNOLOGY ... BROUGHT TO 
YOU BY THE VOICE OF ANERICA, EVERY WEEK AT THIS TIME. 
JOIN US AGAIN, NEX CAT THIS TIME) FOR 
MORE REPORT ON DEVELOPMENTS THAT MAY AFFECT OUR 
DAILY LIVES. 

-0- 


WJL/PBi 


